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FIBRONECTIN PRODUCTION BY CULTURED 
KERATINOCYTES 
To the Editor: 
A paper has recently appeared in this journal by Kubo et al [1], 
which describes careful and detailed experiments showing the produc-
tion of fibronectin by cultured human epidermal keratinocytes. While 
this confirms our work [2] and that of others, certain points are raised 
in this paper which we feel it is important to answer. 
Having given considerable thought to the possibility of fibroblast 
contamination in our culture system, we discussed the problems fully 
in our paper on the glycoconjugates synthesized by cultured keratino-
cytes [2]. We were therefore surprised to see our results dismissed by 
Kubo et al [1) in the phrase "We suspect that the 3T3 fibroblast feeder 
layer was substantially contributing to the fibronectin detected by 
previous investigators." Our reasons for saying that fibroblast contam-
ination was not significant are as follows: 
1. Fibronectin was detected by immunofluorescence using pure ker-
atinocyte populations which had been plated out in the absence of a 
3T3 feeder layer. 
2. For our metabolic labeling experiments we removed the 3T3 
feeder layer before labeling, using EDTA treatment and vigorous pi-
petting; if this is done to preconfluent cultures (as we used) then 3T3 
contamination is minimal. In fact, Alitalo et al [3) estimated that the 
fibroblast contamination after this treatment was less than one 3T3 
cell per 106 keratinocytes. Furthermore, the pattern of proteins secreted 
into the medium by keratinocytes and fibroblasts is completely differ-
ent [2,3], and most importantly, keratinocyte fibronectin has a higher 
apparent molecular weight on SDS-gels than does fibroblast fibronectin 
[2]. 
3. Under identical culture conditions, fetal keratinocytes and early-
passage SV 40 transformed keratinocytes produce more fibronectin than 
do normal keratinocytes (4). 
These results are absolutely inconsistent with the fibronectin that 
we detected as being fibroblast-derived. 
Kubo et al [1) have also misquoted the results of Roberts and Jenner 
[5], who studied keratinocyte glycoconjugates using the 3T3 feeder-
layer system. These workers did not report that they could not detect 
fibronectin production; what they reported was that a 232,000 molec-
ular weight glycoprotein, which they implicated in keratinocyte-sub-
stratum adhesion, did not react with either antifibronectin or antilam-
inin sera. In any case, to use the work of Roberts and Jenner to attempt 
to dismiss our results is illogical, since we have both used the same 
culture conditions, and if, therefore, our results were mainly due to 
3T3 contamination then Roberts and Jenner clearly would have de-
tected some fibronectin, even if keratinocytes synthesized none at all. 
Finally, we should like to point out that both the results of O'Keefe 
et al [6] and Kubo et al [ 1] were predated by the work of Gibson et al 
[7], who studied fibronectin production by rat keratinocytes in low 
Ca2+ conditions without a 3T3 feeder layer. They detected fibronectin 
by immunofluorescence, and their work cannot be dismissed as being 
due to serum fibronectin, since they used an antibody that had been 
preadsorbed against bovine serum. The paper of Kubo et al does not 
therefore represent the first definitive work on the production of 
fibronectin by keratinocytes. 
K. W. Brown, Ph.D. 
E. K. Parkinson, Ph.D. 
The University of Birmingham 
Birmingham, U.K. 
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REPLY 
ln response to the letter by Brown and Parkinson we have several 
comments: 
First, at the time of our manuscript acceptance we had been unable 
to confirm that human keratinocytes cultured in medium containing 
high (1.0-3.0 mM) calcium synthesized fibronectin, and thus we sus-
pected that the 3T3 fibroblast feeder layers used by Brown and Parkin-
son [1) and Alitalo et al [2) were substantially contributing to the 
fibronectin detected by these investigators. Since that time we have 
confirmed that human keratinocytes cultured in high (1.0- 3.0 mM) 
calcium medium do synthesize fibronectin. We have discovered that 
the age of keratinocyte cultures has a marked effect on fibronectin 
synthesis and that this phenomenon probably contributed to our pre-
vious inability to detect fibronectin synthesis by keratinocytes cultured 
in high calcium. Although we now agree that keratinocytes do produce 
fibronectin under these conditions, we still consider the presence of 
3T3 cells in the studies by previous investigators troublesome. 
Second, we did not state that our work was "the first definitive work 
on the production of fibronectin by keratinocytes." Moreover, we 
indicated that Kariniemi et al (3] were the first to demonstrate defi-
nitely that human keratinocytes, grown without fibroblast feeder layers, 
synthesize fibronectin. The paper by Kariniemi et al, in fact, antedates 
the reports by both Alitalo eta! [2] and Brown and Parkinson (1]. 
Third, we did not dismiss the work by Gibson et a! [4) but simply 
pointed out that serum fibronectin can be adsorbed into epithelial ceil 
extracellular matrices (ECM) [5] and may contribute to fibronectin 
detected in the ECM as judged by immunofluorescence. In addition 
and unfortunately, adsorption of antifibronectin antibodies with inso-
lubilized serum of a particular species does not guarantee that antifi-
bronectin antibodies to that species are eliminated or even diminished. 
Finally, we found the recent paper by Brown and Parkinson (6] 
which demonstrates that feta l keratinocytes and SV40 keratinocytes 
produce more fibronectin than normal keratinocytes very intriguing 
since we (7] and Nelson eta! [8] have shown that fibronectin is greatly 
increased in and around basal cell epitheliomata and since Tonnesen 
and Clark (unpublished data) have found that fibronectin at the epi-
dermal-dermal junction is greatly increased in 12-week-old fetal skin. 
Richard A. Clark, M.D. 
National Jewish Hospital and Research Center 
Denver, Colorado 
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